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SHUL'MAN,A., kandidat ekonomicheskikh nauk

Implement the further growth of centralized transport in the R.S.F.S.RH.

Avt.transp.33 no.8:12-1% Ag'55. (MLRA 8:12)
(Transportation, Automotive)
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SHUL'MAN, A., kandidat ekonomicheskikh nauk,

Some problems in developing production in automotivs repair work.

Avt,transp.32 no,2:8-10 F '56. (MIRA 9:7)
(Automobiles——napairing)
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SHUL'MAH, A., lmnd. tekhn, nauk

Pay greater attention to the economic aspects of the plan.
Avt. transp. 37 no.10:z40-44 O '59, (MIRA 13:2)
(Transportation, Automotive)
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L SHULIMAN, A,

: ductivity. Avt.transp. 40 no.5:35-37
Increase the labor produc 2') GHEA 15:5)

(Transportation, Autcmotive-.Labor productivity)
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BASHTAN, F.A.; GOLOBIN, D.I.; STAPANOVA; SHUL'MAN, A.&.

el SRR
Prevention of Basedow's disease caused by iodine., Vrach,delo
no.2:201 F '57, (MLRA 10:6)

1. Chernovitskiy meditsinskiy institut.
(POTASSIUM 10DIDE--TOXICOLOGY)
(GRAVES' DISEASES)
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bHUL'MAH. behe (Chernovitsy USSR)

g yne

Prenaration of Nagsler reagent, hpt.delo 6 no,6:53 H-D '57, (MIRA 10:12)

(CHEMICAL TBSTS AND REAGBNTS)
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SHUI..'MMJi A.A,; ZAKRIVIDOROGA, Z.S.

e rm————— A~
01l from linden seeds. Vrach,delo no,1:93 Ja '58, (MIRA 11:3)

1. Kafedra farmakologii (zav.-prof. S.P.Zakrividoroga) Chernovitskogo
meditsinskogo instituta,
( LINDER OIL)
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AUTHCR: Shul'man, 4. B. . SCV/57-56-6-16/37
e
CTITLE: Work Function of Thin Films of Thorium Oxide and of Thoriun
on Tungasten (Rabota vykhoda tonkikh plenck okisi toriya i
toriye na vol!frame)

FERIODICAL: Zhurnal telkhnicheskoy fiziki, 1256, lir 8,
pp 1711 - 1713 (USS)

ABSTRACT: This is & study of the behaviour of thin thorium oxide
filmg on tungsten, which is of importance in practical work.
Tihe experiments were carried out according to the nethod
described in refereuce 1 and with the same equipment. The
aprlication of the film, the activation of the films and
the measurement of their thickness was carried out similarly
as in reference 1. The measurenents were made by the student-
diplomantka (preparing for her diploma)V.P.Klychkova. Hew,
not activated, oxidized and activated films were examined.
The activation temperature of the various cathodes was within
the range of 1300 - 1650°K, The activation period usually
was about 1 hour. A stable emission was obtained after 30-40
Card 1/3 minutes. The measured values of the work function of tungsten
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flork Function of Thin Films of Thorium Oxide and S07/57-56-8-16/37
of Thorium on Tungssten

Card 2/3

Tfilaments well agree with data presented in publicsations.

The vrocess of cathode activation and hence also the activation
curves are similar to those of films on a rnolybdenun basig,
However, the desoxidation of thorium oxide on tungsten proceeds
less easily than that on a molybdenum basis, The principal
results are interpreted in a similar manner ag were thoge

in reference 1. The meun Tesults of these and of earlier
aeasurements are compared. It is shown that in a stezdy state
the general course taken by the functions = (6) and 4 = a(¢)
almost coincides for films on tungsten and on molybdenun.
dhen films on tunzsten are exposed to air for a certain tine,
a comparatively high work function was observed in a few
cases (at small € ) up to 6 eV, This .as not observed on a
molybdenum basisg. The information obtained indicates that
thin films of thorium oxide on tungsten are coizpletely
desoxidized to metallie thorium, whereas in thicter layers the
oxide is only partially reduced. There are 2 figures, 1 table
and 1 reference, 1 of which is Soviet,

s
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Work Function of Thin Films of Thorium Oxide znd 507/57-58-8—16/57
of Thorium on Tungsten

ASSOCIATION: Leningradskiy politekhnicheskiy institut im.M.I.Kalinina
(Leningrad Polytechnical Institute imeni M.I.Kalinin)

SUBUITTED: September 18, 1957
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CHISTYAXOV, A.N., GONOR, A.A.. SHUL HAN A 1.
‘Some data on the chemical composition of pitch distillates.
Trudy LT1 no.58:71-74 '59, (MIBA 13:7)

1. Leningradskiy tekhnologicheskly institut im. Lensoveta.
(Coal-tar products)
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" SHUL'MaN, A.M.

e legiaotad fisld of work. Apt.delo J n0.1:30-31 Ja-F 'sb
Neglected e of work, .delo no,1:30- .

8 ’ (MLRA 7:1)

1. Zaveduyushchiy otdelom aptechnoy seti Chernov%tskogg oblastno~-
go aptechnogo upravleniya. (kgr., Div. of Pharmacies, Chernovisy
(Ukraine--Pharmacy) (Pharmac

bl. Pharmacolo

y--Ticraine) -Admim. /Ul SSR liin.Heall
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SHULMAN, A.M.

i , Farmatsev. ghur, 17 noe3:
Speed up the medicinal service for workers. & iR ooy3
70-71 162,

zdravooxra=
1, Aptechnoye upravleniye Chernovitskogo oblastnogo otdela
. Apte
neniya.
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SHUL'MAN, A.M.

i 7R A

Pharmacy <1x;vBukovina. Apt, delo 3 no.l:l2-43 Jl-Ag 'St. (MLRA 7:8)
( PHARMACY,
#in Bussia)
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SHUL'MAN, AJN.; DEMENT 'YEV, B.P.

8,
Secondary electron emission of alkali.halide single(cryst;}z)
Zhur.tekh.fiz. 25 no.13:2256-2263 N 55.) MLBA
(Alkali metal galts) (Blectrons
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SHUL'ithx, A,

i ifti 3 ity ® Works of Sci-Res Institution
" 2 of Calculating the Lifting Capacity of Ice Cover,‘ Horks i-Re:
olgrzﬁie;}agn szinistra%i;n of the Hydrometeorological Service USSR, Series V, Ho 20, 1946
9"15).
é}{eteorologiya i Gidrologiya, No & Hov/Dec 1947)

S0: U-3218, 3 Apr 1953

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001550130011-4"



"APPROVED FOR RELEASE: 08/09/2001

e

CIA-RDP86-00513R001550130011-4
SHUL'MAN, A. i

y of Center
. rding to the ‘Theory o~ o
i i £ Tce Crossings Accordl  meory O e i
noalculation of ﬁle_Liftllgg 2inglga_ostic Base," Works of S?Z;R%,S :}[Iroxs;%’ ticn (30‘38>.
Flexure O e maSttllc E)’:Lgl'ome’ceoro'_chJ'.cal Service USSR, Seri ’
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50: U-3¢18, 3 APT 1953

APPROVED FOR RELEASE: 08/09/2001

CIA-RDP86-00513R001550130011-4"



"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001550130011-4

o, {ce Crossings," Works
for ting the Ice 5 ' W
i 4 A. R., "Methods ilor Calcula oS ok
LAGUT?H% B.Iﬁ;tziitig:Lo?A§Ae Vain’Administration of the Hydrometeorologlcal Servil s
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(Meteorologiya i Gidrologiya,

No & ilov/Dec 1947)

s0: U-3218, 3 Apr 1953
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© SHUL'MAN, AL R,

Nachal 'nye Stadii Deformatsii L'da. Trydy Gos. Gidrol, In-Ta, Vyo. 16, 1949,

5. 10:-C3

S0: Letopis! Zhurnal'nykh Statey, Vol. 39, Moskva, 1949
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SHUL'MAN, A. R. PA LT4TTT

USSR/Physics - Electron Emission, 21 Sep 50
Secondary

"Secondary Electron Emission of Aluminum Ox-
ide," A. R. Shul'man, I. Yu. Rozenisveyg, Len-
ingrad Polytech Inst imeni Kalinin

"pok Ak Nauk SSSR" Vol LXXIV, No 3, pp 4g97-500

Clarifies nature of temp dependence of coeff,

sigme, for dielec and semiconductors. Curves

. of sigma vs electron energy and temp (1,400-
©1,900°C); voltage drop in dielec layer vs

temp for secondary and thermoelectron emissions;
sigma vs time. Submitted 15 Jul 50 by Acad P.
I. Lukirskiy. :

- L74TTT
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USSR/Electronics - Dielectrics, Secondary Oct 52

Emission

Emission of Dielectrics

"gtudy of Secondary Electron
" A, R. Shul'man and

i{n the Range of Single Pulses
v. L. Makedonskiy

<*'7nur Tekh Fiz" Vol 22, No 10, pP 1540-1542

mission of dielectric varies with
d coeff by 3 methods: under
under perilodic pulses,
esults on tantalum target
tained by Warneke.

Coeff of secondary e
time. Writers teste
stationary initial current,
and under single pulses. R
showed agreement with data ob
Received 25 Jun 52.
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USSR/Electronics . Secondary emission FD-50Y

card 1/1 . Pub. 153-9/28

Author . Shul'men, A. R., and Yaroshetskiy, 1. D.

Title ?éé'ﬁé"é;};éi‘e”&%mc emission of thoriud oxide

periodical  * gnur. teknh. riz. 24, ghs5-854, May 1954

Abstract : Investigates the dependence of the coefficient of secondaTy electrenic
emission upon the energy of the primary electrons and upon the tem-
perature of the target. Concludes that the transition of theorium
oxide from the inactivated state to the activiated slate 1S accompanied
by & decrease in the coefficient of secondary emission, which fact
does not Sdbstsntiate the conclusion of Arizumi and Esaki (3. Phys-
Soc. Jap. ©, 432 1951) - phanks Acad. P. 1. Lukirskiy, ip whose
1aboratory the work was done.

Institution

Sdbmitted . December 10, 1953

APPROVED FO
R RELEASE:
SE: 08/09/2001 CIA-RDP86-00513
- R0015501300
11-4"



"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001550130011-4

Vmeustk “"“ ol

0! (IR
sqdlum chloT drikh o ,., mh Fis.2

ed b ;quare
y uon r@é: of,

| 5, 1A was.
%r%"ﬁm s lsnrfnce of NaCl.oth‘llm',‘
' ““' Co dﬁeﬁronso g
- bomt G

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001550130011-4"



"APPROV i
— EI?ELEASE- 08/09/2001  CIA-RDP86-00513R001550130011-4
FD-3129

1J3SR/Physics - Semiconductors
e !
card 1/1 by 153 - 419

Author . Shui'man, A. Ko Pisarevskiy, A- N.

“ﬁ,,‘,;._;.r:vi-‘*“_.; AT AR K )

Title . Temperature varia
nium

tions in the work function of n-germanium end p-germa-

Pericdlcal @ BT tekh. £iz., 29, No 9 (September), 1955, 1547-1555

mhe authors pose the problem of simultaneousy determining the temperd-

ture dependernces 0% work function and position of jevel. of chemical po-
tentisl in n-germanium and p-germanium. In Puture works they will in-
so the electrical conductivity and thermo-emf of specimens.

vesbigate al
They claim thet the iiterature contains no description indicating the

bepsvicr of the variation of chemical potential with temperahbure on the

“pssis of direct experiments. Toey note that A. N. Arsen'yeva-Geyl’
(ibid,, this issue; see preceding gbstract) has observed certain varia-
ri-n. in the position of the Fermi 1evel in germanium with temperature
change. Th=y descrike procedure, control measurcments, results, and con-
ciusions (e.g. the existence of a definite tempersture dependence of
meacured work function varying for n-germanium a.nd.p-germanium)= Fif-
teen references, mostly Western. The authors thank Academician P. I.

1Lakirskiy, in whose laberatory the Werk was conducted, and slso A. T.
ilters used.

grekhancv for preparation of the fi

Abstract

Tnstitution :

Submitted Janusry 18, 1955
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lectron emission

el . FS

USSR, 2hysics - gecondary ©

Card 1/2 pub. 153 - 2/26

Author . Shul'man, A. R.s pement 'yev, B. P.
ystals of alkali-halide compounds

gecondary electron emission from single-cT

Titlie
periodical ghur. tekh. £iZe o5, No 13 (November),_1955, 2056-2263
Abstract in their 1aboratory the authors earlier investigated the secondary
f alknli—halide crystals, which turned out to be
¢ secondary

emission properties o

very convenient objects for the study of the principal laws ©O
electron emission (A. R. Shul'man, V- L. Makedonskiy, I.D. yaroshetskiy,

ibid., 23, 1152, 1953 A. R. Shul'man, jbid., 25, 1959) - In the present
nts in this direction. They cbtain

article they describe further experime
) for three alksli-halide single-crystals

curves of the dependence omf(V
gis dependence in dielectrics possesses a

Their analysis of velocities of
shows that in dielectries most of the secondary
electrons possess asbout jdentical energies in distinction to metals, in
which the scatter of velocities of secondary electrons 1is comparatively
6 to & times 1arger than in dielectrics). yariation of the curves
ctrons for various Vp and tempera-

gtribution of secondary ele

d to be smll, which evidently points to decrease in yield
jectrons which in large degree is caused by gbsorption
lectrons rather than by photon losses. The authors obtain

large
of energy dai
tures is foun
of secondary €
of secondary €

A
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quantitative data on the temperature dependence of sigma o (the coefficient
of secondary electron emission) in the substances. investigated, and
interpret the results obtained from the view point of the reality of the
linear luw of deceleration for primary electrons of medium velocities.

gix references: e.g. L. N. Dobretsov, A. S. Titkov, DAN SSSR, 100, 33,
1955; N. D. Morgulis, N. G. Nakhodkin, DAN SSSR, 9L, 1029, 195h.

Institution : -

Submitted : April 13, 1955
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d molybdernnm targets.
Inelutic scattering ef electrems in nickel an ( 9 5

Dokl AN SSSR -01+ no.l 56-59 S '55. _

. 1ninn.
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ethod of Investigation of SecondaTly
tallic substances (K voprosu

TITIE:
' Electron Enission of Non-me
o metode isslednvaniya vtorichnoy elektronnoy emissilt
nemetallicheskikh veshchestv
PERIODICAL: Radiotekhnika i Elektronika, 1958, VYol. I1I No.%,
pp. 329 - 338 lussR) -

ement of secondary

n of
n is given. The method is characterised by
ime necessary for

reduction in the tim
good stebllity of the

ABSTRACT: pescriptio
electron emissio

the following features:

the experi‘men’cs, i

measuring S

electrons.
used in the measurements is

fitted with apertures for a targeb and an €
5 mm. The electroll gun 15 of the

meter of the sphere is 1

standard type and 1is provided with a focusing electrode; it

is also furni reflecting diaphragn which e

the scattered electrons
phragm is given & potential near GO

Ccardl/% gun is ccreened Dy means of a nickel cylindeT- The target 1S

a spherical, glass bulb
lectron gun. Dia—
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L o 2 __
econdary Blectroa

£ the Method of Investigation of S

The*Problem o]
nrmetallic Substances

Emission of NoO

in the form of flat boO¥ having & diameter of 16 mm

and is fitted with a he e targeb ijs fixed on

to molybdenul supports and provided with & pair ©
ent to the heater.

supplying
The gupporting wires of the target are

an amplif ieT.

mm for the leads of the target; another
£ i svided for the
ing on the target)-. Both the

g with gilver Y means of
cuum. the analysis

ocess carried out in va

on energies, a de—-celerating poten’cial
lied bvetweel the target and the grid; @ poten‘cial
tween the grid and the collector, which

nd slows down the ternary
ich was built around
This consists of

U_ 1is applied be
accelerates the secondary
ones. The full experime

Card2/4 the spherical condenser) ig shown in Fig.1l.
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PRV Ry 4

n of gecondary Blectr-n

method of Investigatio
tallic Substances

The pProvblem of the
Emission of non-me

the above mentioned electron &ull, the collectoT and the anti-
i tains the following units: supplies for

: dynatron grid and con
supplies for the

the electron gun, @ rotary potentiometer,. !
potentiometer, a  synchronous motor, & registering jnstrument
i enerator, &b amplifier,

a delay circuib, a rectangular pulse &

a pulse lengthenersy, an oscillograph with & trigggedtime base;
an agutomabtic swi j nchronous motor driving
the tape of the regl

equipment and its apP
secondary electron emission Was ghoroughly investigated.

was found that the equipmentcwhi
measurements as well as for the investigation by means of

periodically repeated pulses; in particular,
o obtain good reproducibility o)
coefficienv. The effect of

secondary emission curren is
Figs. 2, 6, 7 and 8. From these,

should be of the order of 100 V.
electron current is &t important f
especially when the de—celerating pot

card3/&

it is concluded that Ug

The gtability of the primary
actor in the equipment,
ential Ua is wvaried;

A
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109-3-4/23
gation of Secondary Tlcctron

the Method of Investi

The Problem of
n—metallic substances

Erpission of mNo

at the primary current as & function of US

did not vary more than 1 to 2%- Some measurements on the

distribution of the secondary electron energies were carried
out. The resulting curves are S n Fig. 12. The Curve 1
of hig.1l2 was taken for ni at Ug %where v is the

accelerating po’cential of the primary electrons); this curve
is in good agreement with the results obtained by R. Warnecke

(Ref.11), which are represented by Curve 2.
There are 12 figures and 12 references, of which 6 are English,

5 Russian and 1 German.

it was found th

.

SUBMITTED: February 18, 1957

AVAILABIE: Library of Congress
Card 4/#
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SOV e

Movrnzov, A.V., Popov, B.H., Sobolevskaya, R.B.,

Tuermionic Pre
vol'framata ©

PRRIODICAL: Radiotekinixa i Elektronika, 1958, Vol 3, Nr §, pp 1C10 - 1016 (USSR

ABSTRACT: 'The work described was concerned with the investigetion of the thermionic

epigsion of barium tungstate and Ba.,CaW0y- The investigation was undertaken since

thought that the resulting data might be useful in explaining the operation of
ressed cathodes and other cathodes which contain barium tungstate, The investi-
ns were carried out on directly heated cathodes which were based on tungsten and

(=)

molybdeiun cores. Tne measuremenis were made on speclal experimental diodes, fitted
sith protective anodes. The cathode temperature was determired by measuring the
change in the resistance of the core. All the measwrements were done under static

corditions. Tne coating of Ba3w06 and Bazcaw06 were effected by two methods: a) a

filament of the core metal was passed through a drop of the coating substance mixed
yith a biander; b) cataphoretic coating vas used. In the first case, coarse-grain
coatings were obtained, while the second method permitted obtaining the particles
having a diameter of about 1 - 5 u. The cathodes wWere de-gased by heating up O
for the duration of 1 - 2 hours without teking auy current. This processing
also in a partial activation of the catnodes. Further activation of the

APPROVED :
FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001550130011-4"



nt) was then carried out. During
the work furction (s measured
eV, while after tne final sciivation, Tthe

)

5 w 2
sork funciion dropped to 1.2 - ¢.5 eV. The characteristics of a parium-tungstate
€

WOLUaS T

cathode after final activacion are shown in Figure 2. The emission current ard the
worlk functinn of the same catnode for various activating temperatures are given in
Pable 1. On the other hand, 1t was found that the cathodes of BaOCaWO6 had very low

] F. . o 5 ;2
5 lensities. These were o the order uf/cm™, as can bae seen from Table 2.

2
By corparing the results of Table 2 with those for B33W06 (given in Table 3), it is
seen tuab the emisslon of the latter is about 106 times hipher than that of the former.
It was found that the curve:

s
g
~

#or the cathode of parium tungstate consists of three regions (Figure ). At low
npe res (below 9CC 0K}, the curve nas the highest slope; the work function in this
region is equal to 1.3 eV. In the regions of temperatures Trom 900 - 1 25C 9K, the

] about 0.6 - 0.7 eV. Finally, at temperatures above 1 250

work Tunction has value of
9K, tne currant decreases a8s a function of temperature ard the slope of the curve
caunot be regarded as representing the work furction.
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AUTHORS: Shul'man, A- .o gakirova, 1. Res 0r0zo7, 57-1-13/30
“Ya. Ay Fridrikhov, 5. A.

TITLE: gecondery Electron Emission of HMickel (Vtorichnaya
elektronnaye emissiya nikelya

PERIODICAL: Zhurnal Tekhnicheskoy Fiziki, 1958, Vol. 28, Iir 1,
pp. 87-96 (USSR)

ABSTRACT: The task of the present work was 1o close the g2ps existing
jn literature regarding the enerygy gpectra of secondaTy

tell as to obtain data on the

electrons enitted
distribution of secon
nickel. Phat is to sa¥ of all

the whole ranse of secondaTy &

(energy of primary electrons) of from 200

nickel. starting fron the date
according to energies the problem of the

gecondary electrons
ptained at the investigation

daTy electrons according to energies in
ich are emitted within

jectron enersy at various Vp

to 2000 ¥ with

card 1/5
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Secondary Electron Enission of Nickel 57-1-13/30

Card 2/5
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suppressor grid was used. The method of the automatic
recording of measuring results, &s described in reference

2, was algo used. AS result of the jnvestigation the
following can be stated: 1) Tertiary electrons emitted from
+he collector exercize an essential influence on the
measuring results of secondary current in the retording
field. The introduction of the suppressoT grid offers the
possibility to essentially decrease the influence of tertiary
electrons and thereby to obtain much more reliable data then
was earlier the case. The aistribution of the gsecondary
electrons according to the energies of from O to VD was
investigated. Complete lag curves for nickel were Bvtained
at v_ of from 200 to 2000 V. 2) In the gpectrum of the

gecondaTry electrons it is not possible to draw a 1imiting
line between the reflected primary and the real secondary
electrons. Apparently both kinds of electrons are represented
in all parts of the spectrum. With small energies of
secondary electronsg assump i secondary electrons
are of doninating importanc i he analysis

of the energy spectrunm of electrons i assuned

porder between slow and quick secondary € equal to

CIA-RDP86-00513R001550130011-4"
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Secondary Electron Emission of Hickel 57-1_13/30

¢ fact resulting from the
ectrum of secondaTy electrons

100 eV, is chosen. 3) The basi
measurenents is that in the sp
of metals the relative number of quick electrons can be
compared with that of slow electrons. The width of the
naximun corresponding to the slow real secondary electrons
ijs a little greater than was earlier agsumed. In order to
mark the nunber of quick gecondary electrons nagnitudes are
jntroduced 28 follows: y ~ the part of quick electrons in
secondary current and 1 . the ratio between the number of quick
electrons and the quan jty of the primary current. ¥

increases 1inearly with the increase of V_ and reaches up

to 26% of the totel number of secondary € ectrons 8

y 1is only little desendent on v and is eq 2l to 337
primaTy current value at 1600. 4? The retardation VGIves in
relative coordinates coincide with one-anotheT only if V is
greater than 1200 V. 1f V. values are smaller the curves
differ. 5) With all veluel applied for v an elastic reflexion
of primary electrons takes place. The reflection coefficient
at V.~ g0 V is not greater then 3% of the total number of
primgry electrons. 6) When primaTry current 1is measured in

the circuit of the target in the case of not complete

card 3/9
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ASSOCIATION:

APPROVED FOR RELEASE: 08/09/2001

planking of secondaTy electrons for the coefficient of
secondary enission dT s value vas obtained which differs from

that of total retardation of secondary electrons. 7) In
order to mark the emission of slow electrons the magnitudes

Op and o can be used (coefficient of the emigsion of slow
electrons). AS the existing theories only take into account
the gstimulation of secondaTry elactrons by primeTy electrons
and as inelastic reflection of primary electrons znd the
rormation of slow secondary electrons with the motion of
gquick aecondary and of inelastically reflected primary
electrons arc not taken into account, the comparison

petween theorctical and experimental dats can not be carried
out with eufficient exactness. There are 12 figzures and 8
references, 5 of which are slavic.

1eningrad Polytechnical Institute imeni M. I. Kzlinin
(Leningradskiy politekhnicheshiy institut imeni M. I.
Kalinina

CIA-RDP86-00513R001550130011-4"



"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001550130011-4

£y

R

57-1-13/30

’ I3 K3 Fod - 1-
Secondary Electron Emisgsion ol Nickel

SUBMITTED: March 5, 1957

AVAILABLE: Library of Congress
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SHUL'MAN, A.R.

Mﬂ“"""' e
dork function of thin films of thorium oxide and thorium on
tungsten. Zhur. tekh, fiz. 28 no. 8:1711-1713 Ag '58. (MIRA 11:10)

1. Leningradskiy politekhnicheskiy jnstitut imeni M.I.Kalinina.
(Thorium oxides)
(Thorium)
(Tangsten)
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BAZHANOVA, K.P. [ translatorl; FRIDRIEKHOV, S.A. [ translatorl; KAPITSA,
M.L.‘[translator]; LEPESHINSKAYA, V.XN. [ translatorl; SHUL'MAN,
AR., reds; POPOV, R.Tu., red.; KLIMBNKO, S.V., tekhn.red.

[Characteristic energy losses of electrons in aolids; collection
of articles] Kharakteristicheskie poteri energil elektrono¥

v tverdykh telakh; sbornik statel. Moskva, 1zd-vo jnostr.1it-r¥
1959. 270 p. (MIRA 12:7)

1. Sotrudnikl kafedry alektroniki TLaningradskogo politekhnicheskogo
{natituta (for Bazhanova, Fridrikhov, Kapltea, Lepeshinsknya).
(Electrons)
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AUTHORS: pridrikhov, §. A., Shul'man, A. R. sov/181- 1 5-17/32

<

/
TITLE: Tnvestigabion of Secondary Electron Emissionzbf Sone
Dielectrﬂ@?#ith Low Primary Electron Energies

PERIODICAL:  Fizika gverdogo tcla, 1959 yol 1 , Nr 8, pp 1259 1267 (USSR)

ABSTRACT: The present paper gives part of the results of the experiments
carried out in the authors® laboratory on secondary electron
emiggion of some dielectrics and gemiconductors (mica, glass;,

alundum, fluorite, willemite, stibnite, etc) for low primary
electron energies, Measurements were made by the pulse method,
and an accuracy of 3 to 5% was attained when periodic pulses
were used, The 0 = f(Vp)_curve (Vp denoting primery- electron

energy) has & clearly marked minimum with’vp = 60 to 70 v. The

first critical potentials of the substances investigated are
sumnarized in.a table. With low primary electron energies the
d(VP) function depends on elastic and inelastic reflection of

the primary electrons and on the emission of the true secondary

card 1/4 electrons. From some definite Vp values in the range of low Z%///
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Investigation of Secondary Electron Emission of Some SOV/181-J;—8—17/32
pielectrics With Low Primary Electron Energies

energies onwards the slowing- glope which
corresponds to a group of sloW, i econdary elec-
trons. 1B metals elastically reflected € ay the main
part. 1f the glectron energies aTe 1ower than v _, then the

electrons of the bvase zone cannot be excited. therefore; these
gecondary electrons seem to be inelastically reflected primary
electrons with an energ&y <'VP.’The high values of the reflec=

tion coefficient R and of ¢ cannot be explained only by reflec~-
tion of the primary electr the potentigl barrier on the
gurface of the substance. i play the
main part in glow primary © i

small vp, This also explains the high R and o values and the

existence of electrons with energies <“VP in the electron spec=

trum. The & = 6(Vp) curves and, thus, also tne ¢ = £(V ) curves

for the various gubstances differ considerabiy from one anotheT
in the V_ range investigated. 5 is deternmined egsentially by

Card 2/4 the primary electrons which aTre inelastically scattered by
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Investigation of secondary Blectron Emission of Some sov/181-1 -8-17/32

pielectrics With Low Primary Electron Energies
phonons only at very low VP. With a certain quantity Vp which

is characteristic of every substance i actions between
primary electrons and the electrons of the substance begin to
play the main role. Some conclusions: The first critical po-

tentials VI do not depend on temperature. The coefficient R of

elagtic electron reflection is relatively great (0.6 to 0.7) in

the range of very small Vp (2 to 3 v) for all dielectrics in=

vestigated, which is probably caused by quasielastic gcatter-
ing of primary electrons from phonons. The R = R(Vp) curves

differ only slightly from one another in the substances in-
vestigated. In this V_ range the ¢ values are relatively great

and do not differ g substances. With in-
creasing V_, howev ission begins to

differ congiderably for various substan The G values for

card 3/4
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f Secondary Electron Emission of Some SOV/181-1;—8-17/52

Investigation 0
h Low Primary Electron Energles

Dielectrics wit

e not unambiguously determined by the ¢ values

average Vp ar
1 table, and 9 references,

with small VP. There are 9 figures,

5 of which are Soviet.

ASSOCIATION: Leningradskiy politekhnicheskiy inatitut im. M. I. Kalinina
(Leningrad Polytechnic Institute imeni M. I. Kalinin) HP//

SUBMITTED: August 5, 1958
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AUTHORS: idrikhov, S. A., Shul'man, 4. R. S0V/181-:1 -8-18/32

TITLE: Investigation ogwﬁecondarx Electron Emission of Alkali Halide
Single Crystalg?With Low Primary Electron Energies

PERIODICAL: Fizika tverdogo tela, 1959, Vol 1, Nr 8, pp 1268 - 1271 (UsSsR)

ABSTRACT: The authc¢ -7 report on part of the work carried out in their
laboratory concerning secondary electron emission of dielec-
trics with low energies of the bombarding electrons. lieasure-
ments were carried out by pulse methods. The measuring device
has been described already in an earlier paper. The beam of
primary electrons came in perpendicularly %o the plane (100).

During the measurements ‘pressure was 2.10-7 torr. The results
of measurements made with various single crystals are illustrat-
ed in a diagram by curves O = f(Vp). o denotes the secondary

electron emission, Vp the counter potential applied %o the
collector. In the case of small V d actually does not in-
crease monotonely, for the real function o(V_) has several
breaks. For NaCl, e.g., O begins to increase considerably athk//
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1 of Secondary Electron Emission of Alkall Sov/181- 1 -8-18/32

Halide Single Crystals With Low Primary Electron Energies

Card 2/4

50, 90, 140, 190, and 230 to 240 v, This "fine structure" is
easily reproducible. Each of the alkali halide galts investi-
gated (LiF, NaF, NaCl, KCl, KBr, KJ) has a proper "fine gtruc-
ture" of the curves. ¢ increases with decreasing width of the
forbidden zone AEf of the crystals. With vp = 240 v, © de-

creases about linearly with increasing forbidden zone width.
The lower the ratio AEg/} (where { denotes electron affinity),

the greater is ¢. If Vp is of an order of several hundred v,

then secondary electron emission usually is low in the case of
substances with small forbidden zone width; for on their way

to the surface, secondary electrons may lose much of their
energy when interacting with the electrons of the ground band.
In the single crystals of the alkali halide compounds investi-
gated conditions for secondary electron emission are very
favorable, In the experiments described all the conditions for
the occurrence of secondary electrons are important: The ob-
served © values are determined by the energy which must be
congumed for the transfer of the lattice electron from the HP//
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Investigation of Secondary Electron Emission of Alkali  sov/181-71 -8-18/32

Halide Single Crystals ¥With Low Primary Electron Energies

ASSOCTATION: Leningradkiy solitekhnicheskiy institut im. M. I. Kalinina
(Leningrad Polytechnic Institute imeni M. I. Kalinin)

SUBMITTED: August 5, 1950
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~3-4-20/24
Vasil'yev, G.F., rorstova, PHIOWLT Y va, aur.,

Pervova, L.Ya. and Yasnopol'skaya, A.A.

Interdepartmantal Seminaron Cathode Electronics (The 11th
Meeting) (Mezhduvedomstvennyy seainar po katodnoy
elektronike) (1l-e zasedaniye)

Radiotekhnika i elektronika, 1959, Vol 4, Nr &,

pp 731 - 732 (USSR)
A mgating of the seminar took place on Decenber 1, 1958
at the Inatitut radiotekhniki i elektroniki AN 5558
{Institute of Radio-enginsering and Rlectronics of the
Ac.Sc.USSR). During the moeting & papers were read.
Yu.G. Ptushinskiy resd a paper entitled: "Kinetics of
tha Adsorption of Oxygen on the Surface of Tungaten".
The second paper, by I.M. Dykman and §.,M. Pekar,
dealt with "The Admixturs Photo-gffect of Semlconductors
in the Region of ths Exciteon Light Absorption”. The
paper by T.L. Matskevich was devoted to "The Protlea of
the Secondary Electron Emission of Fine Films of a
Number of Organic Subatances"”. The problem of “Surface
Tonisation in a Strong Electric Field on a Surface with

a Non-homogeneaus Work Punction” was considered by
E.Ya, Zondberg and N.I. Ionov. I.N. Bakulina and

N.I. fonov read a paper entitled "DetarmlIfidtion of the
Electron Attachment Energy and of the Potentials of
Atoms by the Method of Surface Ionisation™. N.L.

Yasno tskiy and A.P. Alekss evadealt with the problem
orfﬁfﬂ'.g. of Steady-state C

tats Currents Through a Dielectric
When the Current Carriers Are Introduced Through One of the
Contasts by Hoans of Electron Bombardment". The lecture
by D.A. Gapichev and K.G. Utkin diecussed the following -
"The Possibility of the Analysis of the Total-energy
Distribution of Blectrons in a Quasi-spherical Condens
The work by N.L. Kapitss, S.A, fridrikhov and A.R.Shul‘ma
d t with ‘' an Investigation of the secondary 5
emisaion and the characteristic snergy losses of a nuaber
of dislegtrics (glass, mica, fluorits and alkali-haloid
monocrystals).
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3/181/60/002/03/23/028
BO06/B017
2% 7700
AUTHORS: Kapitsa, M. L., Fridrikhov, So. Ae» Skhul'man, A. He \
TITLE. Characteristic Energy Losses jn the Reflection of Electrons

From Single Crystnlsvppf Alkali Halide Compounds
1
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, lo. 3, pps 9517-523

TEXT: 1In a previcus paper (Ref. 5) the two last-menticned authors had
already investigated inelastic electron reflection from alkali halide
crystals, and they had found that the energy spectrum of secondary
electrons {which are emitted by alkali halide single crystals) showed
fine structure (Fig. 1 shows such a spectrum recorded on NaCl with a
primary electron energy of Y. = 30 ev}. Such curves were alsc recorded
on KCl, KBr, KI, and LiF. It was the aim of the present paper tc conduct
analogous investigations with higher accuracy and with small V, in order
to find the lower boundary of primary electron energy at which peaks of
the characteristic losses can still be perceived in the secondary electron
spectrum; furthermore, an attenpt vas made to separate the two possible

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001550130011-4"
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Characteristic Energy Losses in the 5/181/60/002/03/23/028
Reficction of Electrons From Single Crystals 8006/3017
of alkali Halide Compounds

systens of maxima (the so-called right system of primary electrons and

the 12ft system of secondary electrons; the position of the maxima of

the latter is independent of V ). The measuring technique is described

in detail. The spectrum was measured automatically at a target temperature
of 300 - 350°C, a primary current density of 10’7a/cm2, and a pressure of
~2.10"Tsorr; Vp was between 0.5 and 50 ev. Fig. 3 shows the spectra of the
electrons reflected from NaCl single crystals at Vp = 30, %2, and 34 ev.
The two systems of maxima can be clearly seen. Fig. 4 shows spectra of
electrons reflected from NaCl at Vp = 5, Ty 9, 11, and 13 ev, and Fig. 5
depicts the spectrum at Vp = 21.5 ev. Important loss peaks occurred only

at Vp> 7 ev. The peaks correspond to energy losses of about 1 - 1.2,

1.7 = 2, 2.6 - 2.8, 3.8 - 4.3, 5 - 5.4, 6 - 6.7, T.5 - 8.1, 9 - 9.6, and

11 ev. The probability of higher energy losses rises with increasing Vp°
The fine structure proved to be characteristic of the substance investi-
gated. In conclusion, the results are discussed. Although the right system
of maxima can be clearly attributed to the characteristic energy losses

of electrons, the nature of the left system, however, needs further l/I///

Ccard 2/3
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characteristic Energy Losses in the s/181 60/002/03/23/026
Reflection ot Electrons From single Crystals B0O06/B017

of Alkali Halide Compounds

A relationship couléd be observed between the energy

investigations.
Table). Furthermore, it was

losses below 12 ev and optical data (cf.
established that the least primary electron energy at which character-

istic energy losses still occurred (7 ev) wag smaller than the width of
the forbidden zone. There are 5 figures, 1 table, and 14 references:
4 Soviet, 6 US, 2 Japanese, 1 British, and 1 Germarn.

ASSOCIATION: Leningradskiy politekhnicheskiy institut {Leningrad
Polytechnic Institute)

SUBLITTED: June 6, 1959
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loring of alkali halid
trons at different angles.

e cryctals when bombarded by 6 to
la 2 no.3: 524-529

Depth of co
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(MIRA 14:8)

15 kv. elec
Mar '60.

1. Leningradskiy politekhnicheskiy institut imeni M.I.Kalinina.
) (Color centers) (Alkali nmetal halides)

(Elecﬁron beams
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s/181/60/002/03/25/028
BO06/BO1T
XY 7700
AUTHORS: _Shul'man, A. BRe, Ganichev, D. A.
\
TITLE: Secondary Electron Emission1;nd Flastic Reflection of .
Electrons ,From Germanium Single Crystals Tt Low Electron
Energies?A 14

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 3, PP 530-536

TEXT: In the introduction, investigations of the same problems by other
authors are briefly degscribed. The present paper reports on investi-
gations of the gecondary emission of oriented germanium single crystals
in the range of primary electron energy 1 ev<YV £50 ev., Measuring
technique and apparatus are described in details Static measurements were
made with very low primary current densities (J é;10"8a/cm2) in a well
compensated geomagnetic field (residual field 0.03 oe). The energy
analysis of secondary electrons was made by the method of the spherical
condenser (diameter of the outer sphere: 130 mm). The electron beam of
1 - 100 ev was produced with an electron gun which is schematically shown/x//
)

card 1/4
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Secondary Electron Emission and Elastic s/181 60/002/03/25/028
neflection of Electrons From Germanium single B0OCH/BO1T
crystals at Low glectron Energies

in Fig. 1. p-type germanium single crystals (resistivity: 20 ohmocm)
were finely ground and applied to the prepared molybdenum targets. The
measurements were made with two different gamples. The electron beam
focusing was controlled by four different methods discussed here. The
results of these measurements were satisfactory, and it was found that
the primary current was independent of V, and the collector potential.
Fig. 2 shows 0 = ¢(vp) for 2 perpendicular incidence of the electron beam
on the (100) surface. This shows that with the increase of Vp from 1 to
10 v, ¢ increases monotonically. In +the energy range 1 - 50 v the
¢ (Vp)—curve shows a more irregular course and has a maximum at about 10 v,
below a 20 v, and still an irregular increase (Fig. 3), This

) in the same Tange. Fig. 4 shows R(Vp)
and o(Vp) for the germanium singl crystal and 2 germanium film
sputtered on tungsten in the range 1 - 25 V. At the same time with d(Vp)
also the delay curves of the secondary collector current were recorded
for different Vp values. Fig. 9 shows such values for Vp< 5 v, Fige 6 for
4.5 £ Vp £ 10.5 and Fig. T for Vp = 30,5 V. The behavior of these curves

a minimum
diagram also shows R(vp) and §(v

card 2/4
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Secondary Electron Emission and Elastic s/181/60/002/03/25/028
Reflection of Electrons From Germanium Single BOOS/BO%?
Crystals at Low Electron Energies

partly deviates from that of metals., For comparison, Fig, 8 shows the
germanium delay curves and those of tungsten. The data obtained indicate
that single crystals and sputtered films of germanium have different
properties. As a rule, single crystals have distinct characteristic
features in the curves, which are weakened in the films or not present at
all, A comparison of the delay curves of metals, dielectrics, films, and
single crystals shows that single crystals of dielectrics have the
steepest curves. It was found that the coefficient of elastic reflection R
from germanium single crystals increases in the range 127V £8 ev and
passes through a maximum at about 8 ev. In the range 8=V <250 ev it
decreases, but not monotonically. The irregular course of R(Vp) cannot be
explained by assuming primary electron reflection from a potential barrier.
In this case, the surface- as well as the volume properties of the crystal
must be taken into account., In single crystals, the absolute value of R

is higher than in films. There are 8 figures and 8 references: 5 Soviet

and 2 US. k/
}
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ASSOCIATION: Politekhnicheskiy institut im. M. I. Kalinina Leningrad
(Polytechnic Institute imeni M. I. Kalinin, Leningrad)

SUBMITTED: June 29, 1959
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SOBOLEVSKAYA, R.B.; SHUL! M, A.R.

T T
tver. tela 2 no.4:
(MIRA 13:10)

(Thermionic emiss ion)

MEL'NIKOV, A. I.; MOROZOV, A.V.;

Thermionic emission from parium tungstate. Fiz.

704~708 Ap '60.
(Barium tungstate)
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181/60/002/011/021/042
9,1-//66'(32-01') /003,/137) 183{)06/éosé for1/021/

AUTHORS: PR e D Kapitsa, M. L., Nemchenok, R. L., and

TITLE: Photoelectric Emission of the Systems W-BaO and W-Ba
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 11, pp. 2805-2812

TEXT: The authors' aim was a comprehensive investigation of the photo-
electric properties of the W-Bz0 and W-Ba gystems, & comparison of the
properties of thsse two systems, and a study of the nature of the
photoeffect of these systems. First of all, the measuring method is de-
scribed, Fig. 1 gives & schematic representation of the device working

in plane geometry. Figs. 2 and 3 show typical spectral characteristics of
%.Ba0 systems. On the whole it could be observed that the quantum yield
increases monctonically with the layer thickness. In the series of measure-
ments 1llustrated in Fig. 3. however; this was not the case, which may be
explained by the somewhat less favorable vacuum condifions. The work func-
t1on of the tungsten backing (10 ~ 25u) measured by the Fowler method was
found tc be 4.3 - 4.4 eV, whereas the Richardsen methed yielded a value of
4.9 ~ 4.6 ev. The yield curves were evaluated according %o Fowler, and the
card 1/9
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Photcelectric Emission of the Systems W-Bal s/1a1/6o/002/o11/021/o42
and W-Ba B006,/B056

result (Fig. 4) is discussed. The spectral characteristics of the photo-
emission of the W-Ba system take a similar course as those of W-BaO. It
is, however, partly smoother and without any noticeable connection
between quantum yield and layer thickness. Figs. 5 and 6 show the charac-
teristics; those shown in Fig. ¢ were recorded at a much lower rate of
sputtering. Fig. 7 shows the Fowler curves shich take a similar course as
those of the W-Ba0 system. Summing up:? 1) An investigation was carried
out cf the change in the work function (Fig. 8 shows the work function as
a function of the sputtering time on & cold backing) and of the quantum
yield for a thickness from 0 te 3 - 10 monomeclecular layers (Figs. 2-6).
2) The spectral characteristics of the photoeffect of W-Ba are largely
mcnotonic up to a thickness of abous 10 moncmolecular layers, excepl for a
thickness of about one layer; where the characteristic takes an anomalous
course. 3) The spectral characteristics of the system ®-BaQ showed no pe-
culiarities for a thickness of less than one monomolecular layer, and in
photoemission the photoelectrons of the metal with reduced work function
play the main part. 4) Por Ba0 coatings on a W-base with a thickness of
more than cone monomolecular layer, the guantum yield curves show peculiari-
ties which cannot be ascribed neither to the properties of the W-backing
nor o BaO. Thus, Ba0 ccatings of a thickness of one or several molecules
Card 2/38
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Photoeleciric Zmission of the Systems W-Ba0. S/181/60/002/011/021/O42
and W-Ba - B006/3056 :
not oély cause a decrease of the work function of the metal, bui also
change the emisgsion mechanism.-Yu. S. Vedula and V. IfJ Gavrilyuk are

menti@ned. There are 8 figures and 9 references: 5 Sovied, 2 US, 1 Japanese,
and -1.German. . . '

ASSOCIATION: Politekhnicheskiy institut 4r. M. I. Kelinina Kafedra
. elektroniki Leningrad.(?olytechnic Institute imeni . I.
Kalinin, Chair of Electronics, Leningrad)
.- e . S - T

i

SUBMITTED: July 1, 1960 -.

«
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Legend to Figs. 2, 5: The numbers of the curves denoie the sputtering --.
time. The higher the number, the longer the duration. :

Legend to Fig. 8: 1) Source - hariunm beryllate, 5'10'8 om
source, 5-10-2 nnm Hg; 5) and 4) "Bativ source, 5+1077 mm Hg.

.

Hg; 2) the same
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£140/ER35
AUTHORS: shuliman, A.R.. Kirsanova, T.S. and Pavliiv, VoK

./ 5 . . '
TITLE: The work FunctionYof Thin Filme of Barium Oxide cu =

Tungsten Base A\ g0

PERIODICAL: Radiotekhnika 1 elektronika, 1960, Vol 5, Nr F:
pp 840-848 (USSR)

ABSTRACT The dynamic variatien of bar tum-oxide werk functicn 2%
var ious temperatures of a tungsten base is dstermined.
The procegs 1is more complicated than in the zase cf

metal-atom £ilms, «ince along with avaporaticn and
migration the film state s effected through sremical
reactiocns with the base material, The f2im tonzcknes:z
was estimated from sptical mea surements and depositlion
time. Measurements of work function ind:cated the
following: a}! The variation of work function with f£film
thickness has a monotonid charalres. %) The curve of
film work function against thickneis at 7arTiodous raves

of depocsiticn does net wary appreciably. Althougn there
are certain common featares in the pehaviour of bariam
and barium-oxide £1ims on LTURZST varez. 1he hat ium-cxide

Card 1/2 f1lms are subject 10 Giffer<nt la f£:-am the tarium films.
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for barium oxide monotonic curves are obtained, The

(Ref 3.,5) than those of Russel and Moore (Ref 1.2),

Possible to explain them by any single phenomenon, for
example evaporation, but at least two processes occur
one of which leads to increase and the other to decrease
of the work function, Therefore, deactivation curves of
the barium—oxide-tungsten system cannot be directly
treated as desorption curves. Furthsr experimental
work is necessary in which the assumed elementary
Processes can be separated, There are 7 figures,

1 table and 5 references, 2 of which are Soviet,

1 English and 2 English in Russian translation.

ASSOCIATION:Leningradskiy politekhnicheskiy institut im, M.I.Kalinina
(Leningrad Polytechnical Institute imenj M,I.Kalinin) (,

SUBMITTED: July 6, 1959
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AUTHOLS : Kirsanova, T.5., §Egi;gg34_ﬁig;’9nd Engovatova, N.I.
TITLE: Emissivity of Thin Barium Oxide Films on Metal Bases

PERIODICAL: Radiotekhnika i elektronika, 1960, Vel.5; No.8.
pp.1225-1232

TEXT: In the study cf thin films. the emissivily prevides a
fuller evaluation of the state of the system than a kncwledge of

work function. Further, emissivity is of independent interest

since, in the last analysis, it is precisely emissivity that is the
important characteristic. Nevertheless both indices give only .
aggregate results and are no measure of the individual elementary ,><
‘processes (evaporation,; migration, chemical reacticn; etc.). The
present work therefore studies the variations of emissivity of thin
barium oxide films on tungsten occurring as a result of prolodged
heating at various temperatures: The results of the study indicate
that the emissivity of these systems depends substantially on
temperature and on the heat-treatment cycle of the films. Optimum
emissivity 1s obtained at definite temperatures. This is taken 1¢
indicate that variations in film statle are nct connected only with

Card 14&/

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001550130011-4"



o

IIA

PROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001550130011-4

$/109/60/005/008/005/024
E140/E555

Emissivity of Thin Barium Oxide Films on Metal Bases

evaporation ¢f active material, sincte variation of work functign
with thickness coccurs monotonically. It is necessary to suppose

the existence of at least two elementary processes. The curves
sbtained suggest the usual activation characteristic of an oxide
cathcde. It is therefore supposed that at temperatures of the order
of 1200-1%00°K. free barium appears in the systems studied. An )
inverse relationship is feund between the thickness of cptimai ///
coating and activation temperature, Hcowever . the Richardscn werk
funct:on 1s independent of initial film thickness. It is propesed
that i1ncrecase of emission 1s not connected with decrease of work
function but with variation of the area of the em:tting centres,
directly related to coating thickness at low thicknesses. Tt is
supposed that the variations observed are conne-ted with changes of
state of the film materiral. The data obtarned aisc ar< tons:stent
with the cconcept of migraticn zf particles over the surface during
heat-treatment Acknowledgments are made to the gradusts student
V. I. Zarudnyy for his assistance. There are 6 figures, 2 tables
and 8 references: 6 Soviet and 2 non-Savies
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ACCESSIONNR: AT4016308 $/0000/62/000/000/0263/0283
AUTHOR: Shul'man, A. R.; Fridrikhov, S. A.
TITLE: Interaction of electrons with alkali halide crystals

SOURCE: Vses. soveshch. po fiz. shchelochnogaloidn. kristallov.2d, Riga, 1961. Trudy*.
Fiz. shchelochnogaloidn. kristallov (Physics of alkali halide crystals). Riga, 1962, 263-283

TOPIC TAGS: alkali halide crystal, dielectric, dielectric surface, elastic electron reflec-
tion, crystallography, radiation defect, electron irradiation, crystal physical property

ABSTRACT: For the last seven years, systematic studies of the electron bombardment of
alkali halide crystals have been conducted in the Electronics laboratory of the Lening radskiy
politekhnicheskiy institut (Leningrad Politechnical Institute). They covered elastic reflection
of slow electrons, nonelastic electron reflection, characteristic electron enucgy losses,
secondary electron emission, excited conductivity of NaCl-films, and the behavior of T
colored crystals. To reduce the charge accumulation on the dielectric surface and the
changes in the target composition and structure, the bombardment was effected by an elec~
tron beam emitted in the form of a single rectangular 1-10p sec pulse. An EPP-09 electron
Card 1/3 ~
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potentiometer was used for the 1 min. tape-recordings. A drawing in the article shows the
assembly in detail. Most of the results of the studies werc of an cexploratory nature and may
be partially summarized as follows: (1) diclectrics, in contrast to metals, have a relatively
high coefficient of slov’ clectron clastic reflection, reaching a maximum of 70-80% for pri-
mary clectron encrgies of a few ev; (2) energy spectra of electrons reflected from alkali
halide crystals show two difierent patterns; full and discrete; (3) the threshold of second
electron emission is a definition which casts some light on the energy zonal structure of

1cali halide crystals; (4) the coefficient of second electron emission of the crystals is high
and depends mainly on the energy of primary electrons; (5) a beam of slow electrons is a
very sensitive indicator of color centers in the subsurface layer; and (6) the lower the lat-
tice energy the greater the electron absorption; hence, the lower the depth of color penetra-
tion in tic crystals. The authors make extensive use of references in their discussion of
the subject. Orig. art. has: 15 figures and 3 tables.

ASSOCIATION: Leningradskiy politekhicheskiy institut im. M. L Kalinina (Leningrad
‘Polytechnical Institute)
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Shul'man, A. R., and Ganichev, D. 4.

Secondary on émission and elan
electrons ifferent faces of a

4,

Thne coefficients ndary electron emissicn &, of elastic re-
R, and missi slow electrons ¢ as functions of nrlmﬂrj

ron energy ‘p were studied on the two faces (11C) and (112) of & tung-

>inrlc cr‘aLnl "i‘k alffe enu

W oy ]

-
~
L&
Y
1
ES

f atoms. The dependence of the
incidence wss investigated Y-
ere made with not tar © (1300-1500°K) at 2 vacuum of

e}
of

mu Fg. Results: The absolute values of the work furction for the
face (110) is 5.3 for the face (112) is 4.9, and for polycrystalline samples
is 4.0 fv. These values agrec witih pudblished datsz 3. G. Smirnov ard G. L.
Shuppe. 2aTF, 22, 973, 1952). The curves § = f(En) showed a very complex

character which was chiefly caused by the change of R with increasing = .
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C
i

ectrcn gies below 4 ev, an whnormal increwuse in R was
reasin

4
L
sin a tendency of R to decrease with higher Ep.
2= £ q) showed a distinct maximum which cannot be
13
sequence of ordinary electron diffraction on the crystzl lattice.
“o’ R depends on the crystallographic direction of the erbtal

increases mono»onlcallj wltn Bp and 10 ncarly incdependent of the
tructure. 2
y electron
With E

1 and widtl f the maxima corresyponding to slow
nd u on the energy of the primary

osi
S 1
hea the energy distribution of

S
M
de
o

b

o]

D

s

ion
t

slow secondary elecirons tecomes independent of Ep. An angular dependence

g"d R was observed in the same energy range (15-20 ev). Measuremeais
iirvection are Yeing continied on molecularly smooth surfaces since
ts ottained might be a consequence of the roughness of the

The autnors thani GC. . Shuppe for suprlying the single crystzls.
are 10 figures and 17 references: 11 Soviet znd & ron-Soviei. The
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Tour most r T s Zngli
: a2 Pstﬁ s;eng refeAenfec to Zrglish-language publications read as follows
beode «acuv0il. Dell. Syst. Techn. J., 30, &8s, 1851; FE. 4. Pauler and E. E .
Parang Ol‘t:’-’ _— e ‘1" ' PO 2 .. - dee e 4 [£944 fle i

TRYSe w@Ve, a1i, 7, 19585 H. P. liyers, Proc. fes A21
T Lor ) i ro, roc. ney. Soc 21
229, 1952. C. Richardson o impl. P 3 ’ S

G, 1952 G. Richtardson a. J. Gimpl. Proec. Roy. Zoc. AlBZ, 17, 1523

: n?nlngradskiy politekhnicheskiy institut im. 3. I Kzlinina
(Leningrad Polytechnic Institute imeni . I. Kalinin)
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fowiORS:  Kirsanova, T. 5., Shul'man, A. R., and Dement'yeva, A. V.
TITLE: work function of thin barium oxide films agpiied to Aeated
tungsten )
PERIODICAL: Fizika tverdogo teiaz v. 4, no. 9, 1962, 2615-2617 ) {>

TEXT: The change in the work function of a-Ba0-W system was determined

as a function of the temperature of the %W band during the spray coating

of Ba0. At preasures of the residual gas of (1-2)VKT9mm Hg, BaO was
sprayed onto bands of temperatures between 800 and 1500°K. The dependence
of the work function ¢ on the coating time t was determined for various
temperatures of the % bands (Fig.). After some hours of spraying,

¢ becomes virtually independent of the coating time (eQuilibriumﬁ. If

such a film is annealed for some hours at the temperature of the ¥W-band
during the coating, a quasistationary state is obtained in which the work
function of the system does not noticeably change even on further heating. -
Annealing of the V-band during the spraying yields much more active
thermionic emitters and more solid films than spraying onto cold bands.
There is 1 figure. w '
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AUTHORS: Kirsanova, T. S., Shul'man, A. R., and Gerasimova, A. P.
ohul man, 2. Fer . .
TITLE: Adsorption of barium oxide on the (110) face of a tuﬁgsten
single crystal
PERIODICAL: Fizika tverdogo teia, v. 4, no. 9, 1962, 2617-2620 ) ]#

TEXT: The experiments were made with-a method developed earlier

(T. S. Kirsanova, I. Ye. Sakharov, Radiotekhn. i elektron., 5, 69, 1960).
The (110) face of a tungsten single crystal was prepared at the
Laboratoriya kafedry elektrofiziki Tashkentskogo gosudarstvenhogo
universiteta (Laboratory of the Department of Electrophysics of Tashkent
State University). The experimental arrangement permitted heat treatment
of the single crystal at temperatures up to 2600°K and -simultaneous .
bombardment with electrons. The barium oxide was applied at a constant
spraying rate of 0.015 monolayers/minute. The dependence of the work
function on the temperature of the single crystal during the spraying was
determined (Fig.). Results: When BaO is sprayed onto hot W backings,

the adsorptive and thermionic properties of the BaO-¥% system depend

Card 1/5.2
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Adsorption of barium oxide on... B104/B186

considerably on the crystallographic orientation of the faces. Unlike

in the adscrption of BaO on polycrystalline backings or on not densely .
packed tungsten atoms (T. S. Kirsanova et al., FIT, v. 4, no. 9, 1962,

p. 2617; Raaiotekhnike i elektron., 9, 8406 1960) the work function in the
interval petween room temperature and 1190°K does not decrease when Ba0

is adsorbed on densely packed ¥ atoms. This is explained by the single-
phase adsorption of barium oxide on the densely-packed tungsten surface
atoms. There is t figure.

3,
™~
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A\

ASSOCIATION: Leningradskiy politekhnicheskiy institut im. M. I. Kalinina
(Leningrad Polytechnic Institute imeni M. I. Kalinin)

SUBMITTED: May 24, 1962

Fig. Work function versus coating time © (minutes) at various temperatures
of the W single crystal.

Legend: (1) 500°K; (2) 650°K (3) 750°k; (4) 870°K; (5) 900°K; (6) 1150°%K
(annealing temperatures). Backing temperatures: (73 300°K (8) 650°K ;

(9) 750°K; (1o§ 870°K ; (11) 900°k; (12) 1000°K; (13) 1150°K.
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VEMCHENOK, R.L.; SHUL'MAH, A.R.

a gold-bariuz system.

Photcelectric and optical properties of R 15:9)

Radiotekh, i elektron. 7 no.9:1619-1625 5 162,
(Gold) (Barium) (Cathodes)
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AUTHORS: Shul'man, A. R., lcraaov, Yu. 4., and Petrov, I. N.

TITLE: Secondary electron emission from tungsten, tantalum and
yttrium oxide in the presence of a thermoemission current

PRRIODICAL: Fizika tverdogo tela, v. 9, no. 3, 1963, 839-842

PEXT: To find the reason for the great differences observed in the

temperature dependences of the secondary electron emission (coefficient
6), the authors determined the dependence of ¢ on the primary electron
energy (Vn) the target temperature (T) and the pulse durations (t) of

the primary current pulses, using the method described in ZhTF, 22, 1342,
1952. t was varied from 2 to 200 psec, Vp from 100 to 2200 ev and all

measurements were made in vacuo (5010_9mm Hg). The targets were

annealed at 2200°C () 1800-1850 (Ta) and 1500-1550°C (Y0). It was
found that, despite the presence of thermoemission currents of up to.the

104 times greater than the electron-emission current, ¢ was temperature-
Ccard 1/2
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Secondary electron emission Zrom ... 2102/3180

independent for v up to 22000K, and up to 2100%¢ for Ta.For yttrium oxide
o fell slightly with temperatwe rising from 300 to 1500°K. The shape of the
secondary current pulses remained constant for all samples, independent
of t. By comparison with the results obtained for barium oxide, it is
concluded that neither the presence of a trermoemission current nor a
high temperature are sufficient or even necessary conditions for
distortion of the secondary current pulse or for increase in ¢ with T.
The anomalies observed at oxide cathodes must therefore be related to
specific properties of the emitters. Fhere are 3 figures.

ASS0CIATION: Leningradskiy politekhnicheskiy institut im. M. I.
Kalinina (Leningrad Folytechnic Institute imeni M. I.
Kalinin)

SUBMITTED: May 11, 1962 (initially)
October 8, 1962 (after revision)
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